Quantitative work on antibody production has, from the beginning, been principally concerned with the response of the whole animal, and particularly with measurements of antibody concentration in the serum. The value of such studies is limited when we wish to use the immune response as a tool for investigating protein synthesis or the relation between structure and function of the cell.
The level of antibody in the serum of an animal at any particular moment is the resultant of complex processes of production, fixation to antigen deposits, excretion, and catabolism. Much attention has therefore been given in recent years to the experimental isolation of the antibodyforming process. Use has been made of more or less well-defined cell inocula injected into xirradiated hosts (Roberts and Dixon, 1955; Harris and Harris, 1957; Chase and Wager, 1957; Stavitsky, 1958) , of lymph nodes transplanted to hypogammaglobulinaemic recipients (Martin, Waite, and McCullough, 1957) , and of incubation in vitro of tissue slices or fragments (Askonas and White, 1956; Thorbecke and Keuning, 1956; McKenna and Stevens, 1957; Stevens and McKenna, 1958; Askonas and Humphrey, 1958) .
To supplement such studies it would be of value to be able to investigate quantitatively the features of antibody production by single cells, including the timing and rate of antibody formation, the turnover of intracellular antibody, and the cell content of antibody.
In this paper an approach is made to one aspect of the matter, a method for measuring the antibody content of individual cells. This work followed on an experiment reported earlier (Berenbaum, 1956) . A full account of the technique is being prepared for publication elsewhere.
Materials and Methods
Immunization.-Rabbits were immunized by repeated injections of human serum albumin that had been precipitated with alum or mixed with an oily adjuvant. Injections were given by multiple routes and some were given subcutaneously into the ears, so that the regional lymph nodes were actively involved in the immune response.
Imprints.-At the fourth or seventh day after the last injection the rabbits were bled out under pentobarbitone. The parotid lymph node was cut and imprints of it made on glass slides. These were fixed in 95% ethyl alcohol at 370 C. for 15 minutes, as in the method of Coons, Leduc, and Connolly (1955) Consider a cell that has produced 100 overlying grains in two half-lives. Since one Jl1l /3-particle produces an average of 7.8 grains in stripping film (Cormack, 1955) and only half the emitted particles enter the film, the number of /3-particles 100 emitted from the cell in this time was 1.8 x 2. In two half-lives three-quarters of the radioactive atoms will have released /3-particles. Therefore the number of I131 atoms in the antigen fixed by 100 4 the cell was 1.8 x 2 x or 148.
One Curie of carrier-free 1131 weighs 7 x 10-6 g. (Francis, Mulligan, and Wormall, 1954) . Therefore the weight of I131 in 1 mg. of radio-iodinated human serum albumin with a specific activity of 20 fiC. /mg. is 7 x 10-6 x20x10--6, or 140x group.bmj.com on August 14, 2017 -Published by http://jcp.bmj.com/ Downloaded from blocked if excess of unlabelled human serum albumin is added to the radio-iodinated antigen, but not by excess of rabbit or guinea-pig serum proteins.
The finding that the antibody-containing cells are plasma cells accords with a considerable body of evidence that plasma cells contain and secrete antibody (Bjorneboe and Gormsen, 1943; Bing, Fagraeus, and Thorell, 1945; Fagraeus, 1948; Thorbecke and Keuning, 1953; Coons et al., 1955; Askonas and White, 1956 ).
The primitive cells that appeared to contain small amounts of antibody may have been plasmablasts, or they may have belonged to the lymphoid follicles that, although not containing plasma cells, possibly contribute to antibody formation (Keuning and van der Slikke, 1950; Coons et al., 1955; Leduc, Coons, and Connolly, 1955; White, Coons, and Connolly, 1955; Ortega and Mellors, 1957) . The answer to this question depends on a more certain identification of cell types in imprints.
Results from three sources permit independent estimates to be made of the amount of antibody in a single cell.
(1) Roberts and Dixon (1955) transferred lymph node cells from immunized rabbits into the abdominal wall of x-irradiated recipients. From the rise in serum antibody in the recipients they calculated that each transferred cell had produced its own weight of antibody in about eight days.
The weight of an average cell was 250 x 10-12 g., and therefore the rate of production was 30 x 10-12 g./24 hrs. Now the amount of antibody produced in 24 hours is equal to the cell antibody content multiplied by 24 and divided by the turnover time. Humphrey and Sulitzeanu (1958) Roberts and Dixon (1955) .. . 25-37-5 x 10-13 g. Humphrey and Sulitzeanu (1958) 125-12-5 x 10-13 g. Nathans et al. (1958) .. 405-13-5 x 10-13 g. 
